Post-COVID-19 paediatric inflammatory multisystem
syndrome: association of ethnicity, key worker and
socioeconomic status with risk and severity
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ABSTRACT

Objectives Patients from ethnic minority groups

and key workers are over-represented among adults
hospitalised or dying from COVID-19. In this population-
based retrospective cohort, we describe the association
of ethnicity, socioeconomic and family key worker status
with incidence and severity of Paediatric Inflammatory
Multisystem Syndrome Temporally associated with SARS-
CoV-2 (PIMS-TS).

Setting Evelina London Children’s Hospital (ELCH), the
tertiary paediatric hospital for the South Thames Retrieval
Service (STRS) region.

Participants 70 children with PIMS-TS admitted 14
February 2020-2 June 2020.

Outcome measures Incidence and crude ORs are
presented, comparing ethnicity and socioeconomic
status of our cohort and the catchment population,
using census data and Index of Multiple Deprivation
(IMD). Regression is used to estimate the association

of ethnicity and IMD with admission duration and
requirement for intensive care, inotropes and ventilation.
Results Incidence was significantly higher in children
from black (25.0 cases per 100 000 population), Asian
(6.4/100 000) and other (17.8/100 000) ethnic groups,
compared with 1.6/100 000 in white ethnic groups (ORs
15.7,4.0 and 11.2, respectively). Incidence was higher
in the three most deprived quintiles compared with the
least deprived quintile (eg, 8.1/100 000 in quintile 1

vs 1.6/100 000 in quintile 5, OR 5.2). Proportions of
families with key workers (50%) exceeded catchment
proportions. Admission length of stay was 38% longer
in children from black ethnic groups than white (95%

Cl 4% to 82%; median 8 days vs 6 days). 9/10 children
requiring ventilation were from black ethnic groups.
Conclusions Children in ethnic minority groups, living
in more deprived areas and in key worker families are
over-represented. Children in black ethnic groups had
longer admissions; ethnicity may be associated with
ventilation requirement.

This project was registered with the ELCH audit and
service evaluation team, ref. no 11186.

INTRODUCTION
In children, COVID-19 infection is mostly asymp-
tomatic or the cause of a mild respiratory illness,’

5
./ PIMS-TS study

What is already known on this topic?

> SARS-CoV-2 appears to be less severe and to
lead to fewer hospital admissions in children
compared with adults. In the adult population,
ethnicity, key worker status and socioeconomics
impact the severity and risk of COVID-19
disease. Paediatric Inflammatory Multisystem
Syndrome, Temporally associated with SARS-
CoV-2 (PIMS-TS) is a novel disease associated
with COVID-19 disease, and case series suggest
ethnicity may be a factor in children.

What this study adds?

» We characterise the associations of ethnicity
and socioeconomic deprivation with risk and
severity of PIMS-TS in a cohort of children living
in the South Thames Retrieval Service referring
region, a large region in South East England.
We found a higher risk for PIMS-TS and some
evidence for markers of more severe illness
for children living in postcodes with higher
socioeconomic deprivation and in children from
ethnic minority groups. These results should be
interpreted with caution, given the novel and
rare nature of this disease, and the preliminary
analysis presented here would benefit from
prospective, larger multicentre analyses.

with low risk of mortality.? A novel disease has
emerged, presumed to represent a postviral
immune-mediated hyperinflammatory response to
COVID-19 infection,” termed Paediatric Inflam-
matory Multisystem Syndrome, Temporally associ-
ated with SARS-CoV-2 (PIMS-TS),* or Multisystem
Inflammatory Syndrome in Children (MIS-C).% © It
shares features with Kawasaki disease, including
persistent fever, elevated inflammatory markers,
cutaneous and conjunctival changes.” Both can
lead to cardiovascular shock, coronary aneurysms
and death. The epidemiological risk factors are
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Table 1 Demographic features of patients (entire cohort, n=70)
Age 3 months-16 years Number (n=70) Percentage
Gender

Female 21 30

Male 49 70
Socioeconomic status

Quintile 1 (most deprived) 15 21

Quintile 2 24 34

Quintile 3 18 25

Quintile 4 8 1

Quintile 5 (least deprived) 5 7
Ethnicity

White 18 26

Mixed 4 6
Asian/Asian-British 7 10
Black/African/Caribbean/black British 38 54

Other — any other ethnic group 3 4

Body mass index

>25 1" 16

<25 59 84

undetermined, yet case series into this Kawasaki-like syndrome
suggest the potential contribution of ethnicity.®

In adult COVID-19, infection rates and severity are higher in
people from ethnic minority groups, in men and in those living
in socioeconomically deprived areas.” Age-standardised death
rates in the least deprived decile, were 17 and 35.9 per 100 000
population for women and men, respectively. In comparison,
in the most deprived decile, the rates were 39.6 and 76.7 per
100 000 for women and men, respectively.” Ethnicity remains
a significant risk factor for infection after controlling for socio-
economics, household factors and comorbidities.'® ' In England
and Wales, incidence of COVID-19 was 486 and 649 per 100
000 population in black ethnic groups, for women and men,
respectively, compared with 220 and 224 per 100 000 in white
ethnic groups, for women and men, respectively.” Death rates for
people from black, Asian and minority ethnic (BAME) groups
were two to four times higher during the current COVID-19
pandemic than expected versus one to two times higher rates in
white ethnic groups.’

In PIMS-TS, the majority of patients were from ethnic minority
groups in case series, though studies lacked controls.! ® '* 13 In
studies of Kawasaki disease, ethnicity, socioeconomic depriva-
tion, urban residence and population density contributed to a
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Figure 1 IMD quintiles by ethnic group.

higher risk. In England and Wales, people in black ethnic groups
constitute 13% of the population but 20% of Kawasaki patients
in certain studied areas; patients of Chinese and Japanese heri-
tage were also at higher risk.'* "

In this population-based retrospective cohort, we describe
ethnicity, socioeconomic status, geography and family key
worker status in PIMS-TS and their association with risk and
severity.

METHODS

Ethics

As the data analysis was retrospective and no additional data
were collected beyond that required for standard medical care
of the patient, a full ethics review under the terms of the Gover-
nance Arrangements of Research Ethics Committees in the UK
was not required.

Study design

This is an observational retrospective cohort study using Office
for National Statistics (ONS) data and anonymised clinical
data of all inpatient children at the Evelina London Children’s
Hospital (ELCH) that were diagnosed with PIMS-TS from 14
March 2020 to 2 June 2020. This method conformed to estab-
lished guidelines.'®

Patient-level inclusion and exclusion criteria

All included patients (n=70) were prospectively diagnosed
with PIMS-TS by a paediatric multidisciplinary team (MDT),
comprising specialists from infectious diseases and immunology,
intensive care, rheumatology, cardiology and general paediatrics.
The MDT diagnosed hyperinflammation in some patients prior
to formal case definitions being published. Diagnosis was based
on clinical features plus biochemical evidence of inflammation.
Children were excluded with alternative primary diagnoses or if
PIMS-TS treatment was discontinued. PIMS-TS cases that did not
meet Royal College of Paediatrics and Child Health (RCPCH)
criteria are included as suspected PIMS-TS. A secondary analysis
(see online supplemental appendix) was conducted on the subset
who met the RCPCH PIMS-TS definition; the main findings
were unchanged.

The population for our comparator data was age under 16
years, in the South Thames Retrieval Service (STRS) referring
region, namely South London, Surrey, East Sussex and Kent. For
the incidence analysis, the patients were included if under 16
years and resident in the STRS referring region to match the
population-level comparator data.

Case definitions

The three published case definitions for PIMS-TS/MIS-C from
RCPCH, Centers for Disease Control and Prevention and WHO
were used to classify patients against diagnostic criteria. Classifi-
cations vary with regards to fever definition, organ dysfunction
and exposure to SARS-CoV-2. After collecting prospectively,
all cases were reviewed retrospectively (by IG, FM and JT) to
classify whether they met each criteria, using electronic patient
records.

Dependent variables

Severity data were collected from electronic patient records.
Coronary dilatation was defined as a Z-score >2.0 on transtho-
racic echocardiography'” with all studies reviewed by a consul-
tant paediatric cardiologist. Illness severity was assessed by
length of admission and requirement for critical care, inotropes
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Table 2 Crude ORs and 95% Cls for PIMS-TS by IMD quintile and ethnicity (STRS referring region only, under 16 years only, n=63*)

N, cohort %, cohort N, population %, population Rate per 100 000 OR estimate 95% Cl P value
IMD
Quintile 1 15 24 185365 14 8.1 5.2 19t0 143 0.0014
Quintile 2 22 35 300 958 22 73 4.7 18t012.4 0.0018
Quintile 3 15 24 276 896 20 5.4 35 131096 0.0158
Quintile 4 6 10 277762 20 22 1.4 041045 0.5894
Quintile 5 5 8 320936 24 1.6 1
Ethnicity
White 15 24 942 267 73 1.6 1
Black 35 56 140014 11 25 15.7 8.6 10 28.7 <0.0001
Asian 6 10 94 094 7 6.4 4 1610103 0.0041
Mixed 4 6 100 718 8 4 25 08t07.5 0.1043
Other 3 5 16 851 1 17.8 1.2 3.2t038.6 0.0001

*Three patients of the 70 years were excluded due to self-referring from out of network, and four patients were excluded due to age.
IMD, Index of Multiple Deprivation; PIMS-TS, Paediatric Inflammatory Multisystem Syndrome, Temporally associated with SARS-CoV-2 ; STRS, South Thames Retrieval Service.

or invasive ventilatory support. Invasive ventilation included
intubation, mechanical ventilation or extracorporeal membrane
oxygenation.

Cohort and regional demographic data

The Index of Multiple Deprivation 2019 (IMD) at Lower-level
Superoutput Area (LSOA) of the patients’ residence was used
as a proxy marker for socioeconomic deprivation.’® Complete
patient postcodes were matched to LSOA to assign an IMD quin-
tile for each patient. The under-16 populations per quintile were
derived from the IMD population denominators data set, ONS
estimates relating to the midpoint of 2017.

Ethnicity was determined by parents as recorded on electronic
patient records using standardised National Health Service
(NHS) categories. Comparator ethnicity data were aggregated
from the local authority level using census data.’” One extra
ethnicity group in census data (white gypsy/traveller), was not
part of NHS data, so it was incorporated in other white.

Patient-level data on key worker status was collected from
patients’ families. For the population-level cohort, data on key
workers from January 2019 to December 2019 were taken from
ONS and presented for comparison, using government-defined
standard occupational classification.” Cumulative COVID-19
infection incidence rates per population group in England within
ethnic groups were collected from Public Health England (17
June 2020), and hospitalisation data (15 March 2020-26 June
2020) were taken from a recent biobank study.?' ** Health-
care worker comparison data were taken from NHS England
workforce.”

Table 3  ORs by ethnicity for PIMS-TS, and COVID-19 infections and
hospitalisations

Ethnicity England COVID-19

group PIMS-TS* infectionst Hospitalisation$
White * * *

Black 15.7 (8.6 t0 28.7) 1.39(1.36 to 1.43) 4.32 (3.00 t0 6.23)
Asian 4.0(1.61010.3) 1.22 (1.20 to 1.24) 2.12(1.37103.28)
Mixed 2.5(0.8t07.5) 0.52 (0.50 to 0.54) -

Other 11.2(3.2t0 38.6) 2.79(2.71 t0 2.86) 1.84(1.13 t0 2.99)

*ORs from incidence of the PIMS-TS cohort presented here.

+COVID-19 cumulative infection incidence as defined by PCR positive test from Public Health England
until 17 June 20202

$Hospitalisation for COVID-19: those admitted to hospital in biobank study with COVID-19 symptoms
and confirmed COVID-19 on PCR, taken from Lassale et a/,”' age-adjusted and sex-adjusted ORs (from
15 March 2020 to 26 April 2020).

PIMS-TS, Paediatric Inflammatory Multisystem Syndrome, Temporally associated with SARS-CoV-2.

Statistical analyses

Crude ORs were estimated by ethnic group (reference group
white) and by IMD quintile (reference group quintile 5, least
deprived) to describe the representation of the cohort, relative
to the hospital catchment area. Key worker status is descriptive,
due to lack of an equivalent population-based comparator.

Length of stay was analysed using linear regression to esti-
mate the association with independent variables: ethnicity, IMD
quintile, body mass index (BMI; fitted as a continuous variable),
age and gender. Length of stay was log-transformed for anal-
ysis due to a positively skewed distribution; resulting estimates
have been antilog transformed. Binary clinical severity measures
(paediatric intensive care unit (PICU), admission, ventilation and
inotrope use) were analysed using logistic regression, with the
same independent variables (ethnicity, IMD quintile, BMI, age
and gender). The results were antilog transformed, presented as
ORs. All regression models were fitted treating IMD quintile as
a linear covariate and as an ordinal covariate. For each outcome,
full multivariate regression models with all independent vari-
ables was evaluated, and compared, using a likelihood ratio test,
to models with all of the independent variables except ethnicity
to assess improvement of fit.

Analyses were conducted using statistical software R (V.3.4.1)
and RStudio (V.1.0.143).** P values were considered significant
below the 0.05 level. We had complete data for all participants
and therefore, there were no missing data.

RESULTS

Clinical features

Seventy patients were diagnosed with PIMS-TS by the MDT,
summarised in table 1. Fifty-seven met the RCPCH case defi-
nition (see online supplemental appendix). Forty-six patients
were admitted to PICU, 32 required inotropes, 10 required
ventilation and 1 died. For the 13 patients who were MDT-
diagnosed but did meet RCPCH criteria, eight did not meet
criteria due to secondary diagnoses, predominantly coinfection
with Escherichia coli, MSSA, EBV, adenovirus, parainfluenza
or because the fever was not persistent. There were minimal
biochemical or cardiac differences between those who met
diagnostic criteria and those who did not (online supplemental
appendix). Demographic features and the relationship between
IMD quintile and ethnicity are presented (table 1 and figure 1,
respectively).
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Keyworker, NHS and Working from home in
PIMS-TS vs Regional Average

Works in Healthcare 1.8%
21.4%
Works as Key Worker 26.3%
50.0%

0.0% 10.0%

Regional 2

20.0%

M Regional 1

33.8%

30.0% 40.0% 50.0% 60.0%

M PIMS- TS Cohort

Figure 2 Key worker/healthcare worker family member in PIMS-TS and comparator populations. Key worker regional comparison: from lowest
(Richmond, 1) and highest (Bromley, 2); healthcare comparison England from NHS England workforce data®": key worker data from ONS."® NHS,
National Health Service; ONS, Office for National Statistics; PIMS-TS, Paediatric Inflammatory Multisystem Syndrome, Temporally associated with

SARS-CoV-2.

Ethnicity, profession, socioeconomics and PIMS-TS
Patients from black ethnic groups made up 56% of the PIMS-TS
cohort from the hospital referral region (table 2), whereas the
local population has 11% of children from black ethnic groups.
For this group, there was over a 15-fold increase in PIMS-TS risk
(OR 15.7, 95% CI 8.6 to 28.7). The populations of Asian and
other ethnicity groups were also observed to have elevated risk
(ORs 4.0 and 11.2, respectively; table 2). The OR of incidence
of PIMS-TS in patients from black ethnic groups was higher than
the OR of adult COVID-19 infection or hospitalisation (table 3).
Twenty-one per cent and 34% of our patients were living
in postcodes attributed to the most deprived quintiles (1 and

2, respectively); 7% lived in quintile 5. Relative to the least
deprived quintile, we estimate a nearly fivefold increase in risk
for those living in quintiles 1 and 2 (ORs 5.2 and 4.7, respec-
tively) and an over threefold risk in quintile 3 (OR 3.5).

Key worker families made up 50% of the total cohort
(figure 2), with 21% working in healthcare. In the referring
boroughs, 26.3%-33.8% of the working age population are key
workers (ONS data).?® Data on the number of children living
with one or more key workers were not available for compar-
ison. Patients presented from a diverse range of urban and rural
areas in the referring region, although predominantly from
South West London (figure 3).

N
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Figure 3  Geographical representation of PIMS-TS cohort by number of cases and district. Adapted with permission from GB Maps. UK Postcode
Maps and Vector Editable Outline Postal Code Maps, 2020, published at: www.GBMaps.com (accessed 17 July 2020). PIMS-TS, Paediatric
Inflammatory Multisystem Syndrome, Temporally associated with SARS-CoV-2.
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Table 4 Summary of clinical features and severity by demographic factors

Ethnicity White Black Asian Mixed Other Total
Length of stay (days) — median (IQR) 6(3) 8 (4) 6(3) 4(1.5) 10 (5) 7 (4)
PICU admission, a/b (%) 10/18 (56) 28/38 (74) 47 (57) 1/4 (25) 3/3 (100) 46/70 (66)
Invasive ventilation, a/b (%) 0/18 (0) 9/38 (24) 0/7 (0) 0/4 (0) 13 (33.3) 10/70 (14)
Inotropes, a/b (%) 4/18 (22) 21/38 (55) 3/7 (43) 1/4 (25) 3/3 (100) 32/70 (46)
IMD quintile 1 2 3 4 5 Total
Length of stay (days) — median (IQR) 9 (6) 7.5 (4) 6.5 (4) 4(2) 6(1) 7(4)
PICU admission, a/b (%) 1115 (73) 17124 (71) 1218 (67) 3/8 (38) 3/5 (60) 46/70 (66)
Invasive ventilation, a/b (%) 4115 (27) 4124 (17) 2/18 (1) 0/8 (0) 0/5 (0) 10/70 (14)
Inotropes, a/b (%) 10/15 (67) 12/24 (50) 718 (39) 1/8 (13) 2/5 (40) 32/70 (46)

Social factors and clinical severity

Clinical markers of severity are presented by ethnicity group
and IMD status (table 4). The median stay was 7 days, 14.3%
required ventilation and 45.7% required inotropes.

Patients in the black ethnic group were observed to have
significantly longer length of stay (OR 1.38, 95% CI 1.04 to
1.82; table 5, figure 4), with adjustment for IMD quintile, where
IMD was treated as a linear covariate. The results were compa-
rable when IMD was treated as an ordinal covariate (see online
supplemental appendix). Comparing regression models fit with
and without ethnic group, including ethnic group in the regres-
sion model significantly improves model fit (when IMD quin-
tile fit as a linear covariate: 61 vs 65 df, likelihood ratio test,
p=0.01; IMD quintile fit as ordinal covariate: 58 vs 62 df, like-
lihood ratio test p=0.03).

For PICU admission and inotrope use, no significant associa-
tions were observed with any of the independent variables, and
including ethnic group in the regression model did not signifi-
cantly improve model fit (p=0.77, p=0.33, respectively, with
IMD treated as a linear covariate).

Nine out of 10 invasively ventilated patients were from black
ethnic groups. The results presented here are for models where
IMD quintile was treated as a linear variable. (When IMD quin-
tile was treated as an ordinal variable, the ClIs on the estimates
for the IMD coefficients were so wide as to render the estimates
meaningless. See online supplemental appendix for further
discussion.) No significant associations were observed between
ventilation and any of the independent variables (table 6).
However, including ethnic group significantly improved model
fit (64 vs 65 df, likelihood ratio test p=0.047).

For length of stay, ventilation and inotropes, the regression
models without ethnicity show a significant association between
IMD quintile (treated as a linear covariate) and each outcome
(tables 5 and 6, and online supplemental appendix). When

ethnicity is added to the models, these associations are attenu-
ated and no longer significant.

DISCUSSION

Principal findings

We observed that children from black, Asian and other ethnic
groups or from deprived IMD quintiles are more likely to have
PIMS-TS in a cohort in South East England, though it remains
a rare consequence of COVID-19. Children from black ethnic
groups in our cohort had longer hospital stays. Ethnicity was
associated with the need for ventilation. Children from deprived
IMD quintiles had longer hospital stays and were more likely
to need ventilators, though this was attenuated when ethnicity
was included. A high proportion of children with PIMS-TS were
living with a key worker. The disparity in PIMS-TS observed
between black and white ethnic groups is greater than that
observed for adult COVID-19 infection or hospitalisation
(table 3). These observations should be noted with caution given
the rare and novel nature of the disease and would benefit from
further multicentre prospective analysis as understanding of this
disease develops further.

The difference in risk between children in black and white
ethnic groups is greater in PIMS-TS than in Kawasaki disease.'* '
Our study is, to our knowledge, the first to compare ethnicity
with the population risk, to evaluate key worker status and to
control for confounders.

Strengths and weaknesses

This is the largest UK cohort of patients, spanning a diverse region
of urban and rural South East England, although the disease
remains rare, which limits the interpretation of findings. Gener-
alisability would be improved by cross-centre analysis. ELCH
was the referral hospital for new patients in the catchment area

Table 5 Estimated regression coefficients for length of stay (log transformed)

Including ethnicity

Model excluding ethnicity

Estimate 95% Cl P value Estimate 95% Cl P value
Asian 0.944 0.643 to 1.39 0.765
Black 1.38 1.041t01.82 0.0252
Mixed 0.706 0.442t01.13 0.142
Other 1.46 0.853t0 2.5 0.164
IMD quintile 0.913 0.827 to 1.01 0.0727 0.854 0.777 t0 0.939 0.00141
BMI 0.964 0.939 to 0.989 0.00588 0.975 0.95t01 0.0592
Age (months) 1 1to1 0.0368 1 1to1 0.0625
Gender (male) 1.05 0.833t01.33 0.656 1.04 0.812t01.33 0.747

Likelihood ratio test when including ethnicity versus not including ethnicity p=0.01.
BMI, body mass index; IMD, Index of Multiple Deprivation.
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Figure 4 Length of stay by ethnic group and IMD quintile. figure S.4
clinical features of patients according to CDC versusWHO versus RCPCH
diagnostic criteria. CDC, Centers for Disease Control and Prevention;
IMD, Index of Multiple Deprivation; RCPCH, Royal College of Paediatrics
and Child Health.

as it had a tertiary cardiac and intensive care service, although
a minority may have been missed or managed elsewhere; on
surveying area PICUs, we are aware of only two patients in the
network that were not subsequently referred (personal commu-
nication, Deep, Nov 2020). Subjective judgement of clinical
features enables observer bias. Our clinical team does not reflect
the ethnicity of the patients; we were unable to measure bias
resulting from this difference. Demographic change is possible;

census data are from 2011. While we have modelled for correc-
tions in age, we may overestimate the relative risk based on black
ethnic groups given migration during this period.”

The rare nature of the disease and small sample sizes limit
generalisability and statistical testing. We assessed confounders
such as socioeconomic deprivation, but not contributors such
as housing. Many limitations of ethnicity categorisation are
discussed elsewhere.*

The lack of consistency and the emergent nature of the
PIMS-TS definitions remain limitations, and further research
is needed to clarify diagnostic criteria. Thirteen patients did
not meet RCPCH criteria yet had similar clinical, laboratory
and cardiac findings (online supplemental appendix). Factors
contributing to this discrepancy included SARS-CoV2 testing
and coinfection, suggesting a need for further research.

Implications

It is likely that the observed higher risk in children from ethnic
minorities is due to an interplay of factors. Variations in expres-
sion of the ACE 2 receptor, differences in lung function, vitamin
D status and metabolic comorbidities have been cited, although
with only few data, as potential biological factors."' ?” However,
it is social factors that are more amenable to intervention, under-
lined by the association we found with deprivation. Some people
in certain ethnic minority groups may be socioeconomically
disadvantaged, in poor housing, overcrowded with cohabiting
families, and low-paid essential jobs, rendering social distancing
difficult."! Cultural barriers have been cited, including language
barriers, lack of trust in medical professionals and lack of cultur-
ally specific health promotion.”® Notably, pandemic public
health control measures had a differential impact in different
ethnic minority groups.®” Structural barriers to healthcare access
include ‘hostile environment’ measures, such as NHS charging
based on migration status, which contributes to delay in people
in BAME ethnic groups with insecure immigration status (eg,
Windrush families)®® and wider communities.>’ The RCPCH
alongside other medical colleges has called for charging to be
suspended®” to avoid the effects of delayed presentation during
the COVID-19 pandemic.> **

The added risk to families in BAME groups, particularly in
key worker families, is noteworthy. People from BAME groups
are more likely to work in key worker professions, particu-
larly healthcare, making up 48% of staff in parts of London.*
Key workers including healthcare workers from BAME groups
have had higher rates of COVID-19 and COVID-19 related
deaths.*®3” Doctors from ethnic minority groups reportedly felt
less confident to raise concerns over personal protective equip-
ment and more pressured to perform consultations that poten-
tially put themselves at risk, compared with white colleagues.’”

Key stakeholders including British Association for Physicians
of Indian Origin (BAPIO), Muslim Council of Britain (MCB)

Table 6 Estimated regression coefficients for invasive ventilation

Complete model

Model excluding ethnicity

Estimate 95% Cl P value Estimate 95% Cl P value
Ethnicity (black) 103 1.4t0224 0.0502
IMD quintile 0.61 0.223t0 1.45 0.293 0.426 0.174 10 0.865 0.0339
BMI 0.833 0.661 to 0.999 0.0753 0.873 0.702 to 1.04 0.169
Age (months) 1.01 0.993 t0 1.03 0.303 1.01 0.992 to 1.02 0.418
Gender (male) 1.04 0.198 t0 6.28 0.964 0.81 0.165 to 4.58 0.798

Likelihood ratio test when including ethnicity vs not including ethnicity p=0.04722.
BMI, body mass index; IMD, Index of Multiple Deprivation.
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and British International Doctors Association (BIDA)*® ** have
called for: ethnicity-based risk assessments for key worker staff
(BIDA), not asking retired staff in BAME ethnic groups to return
to high-risk areas (BAPIO), disaggregation of data to include
ethnicity, faith and socioeconomics (Muslim Doctors Associ-
ation), research into lived experiences (BAPIO), research into
structural racism’s contribution (MCB) and an inquiry into
health inequalities in COVID-19. The risk to people working
outside the home, including key workers and those without
a choice, requires further research. In light of concerns about
inequitable uptake of COVID-19 vaccines, a coalition of local
authorities, medical organisations and charities have called for
an end to ‘hostile environment’ policies to ensure universal
access across all groups.

The risk to children living in high deprivation areas should
be considered, particularly given reported increases of 600 000
children in poverty since 2012, and the interplay between depri-
vation and ethnicity risk in our data.*® These data highlight the
importance of action that addresses the wider social determi-
nants of health.*!

The higher risk to children in certain ethnic groups and depri-
vation quintiles has implications for clinicians, regarding risk
stratification, improving diagnostic accuracy and timeliness. For
policymakers, it is important to note that, despite finding these
associations, any preventive interventions, particularly those at
a population level, must be proportionate to the relatively rare
incidence of PIMS-TS. While this study adds further weight to
the increasing calls for population measures protecting BAME,
key worker and more deprived groups, it should be taken in
the context of the overwhelming rarity with which children in
general develop COVID-19 related complications, in compar-
ison with adult patients. Decisions must also be balanced against
the wider harms that may come to children as a result of measures
to reduce COVID-19 transmission.*

Unanswered questions

These data raise important questions including: the mechanisms
for different risks, contribution of household factors, delays in
presentation and reasons for this, structural factors contributing
to these inequalities and treatment implications.
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